Aptamers targeted to an RNA hairpin show improved specificity compared to that of complementary oligonucleotides.
Aptamers interacting with RNA hairpins through loop-loop (so-called kissing) interactions have been described as an alternative to antisense oligomers for the recognition of RNA hairpins. R06, an RNA aptamer, was previously shown to form a kissing complex with the TAR (trans-activating responsive) hairpin of HIV-1 RNA (Ducongé and Toulmé (1999) RNA 5, 1605). We derived a chimeric locked nucleic acid (LNA)/DNA aptamer from R06 that retains the binding properties of the originally selected R06 aptamer. We demonstrated that this LNA/DNA aptamer competes with a peptide of the retroviral protein Tat for binding to TAR, even though the binding sites of the two ligands do not overlap each other. This suggests that upon binding, the aptamer TAR adopts a conformation that is no longer appropriate for Tat association. In contrast, a LNA/DNA antisense oligomer, which exhibits the same binding constant and displays the same base-pairing potential as the chimeric aptamer, does not compete with Tat. Moreover, we showed that the LNA/DNA aptamer is a more specific TAR binder than the LNA/DNA antisense sequence. These results demonstrate the benefit of reading the three-dimensional shape of an RNA target rather than its primary sequence for the design of highly specific oligonucleotides.